These and other contributors create a life expectancy for males of 64 to 67 years old across the region. 5 The United Nations (UN) has provided recommendations to country governments to improve these trajectories through a global focus on sustainable development, monitored against specific goals, targets, and indicators, and a timeframe 6, 7 to 2030. For the Sustainable Development Goal (SDG) dedicated to health and well-being (SDG 3), and the other 16 goals, this necessitates a high level of data collection and reporting, with indicators substantially increased from those required for the earlier Millennium Development Goals (MDGs). This is likely to be burdensome in terms of resources required for many developing countries, including for Small Island Developing States (SIDS), such as those in Melanesia. The four island countries share vulnerabilities with other SIDS of remoteness from major markets and supply chains, vulnerability to climate-induced extreme weather events and disasters, often a small population (excluding PNG), dependence on external trade, and thus limited economic, institutional, technical, and human resource capacity. 8, 9 For example, in 2017, all four of the Melanesian countries were excluded from an independent report on the progress of the SDGs due to insufficient data availability. 10 This is despite these countries being known to have a high burden of disease. For example, there are high infant death rates across Pacific SIDS, influenced by sewage-contaminated drinking water, a lack of formalised and centralised toilets and sewage treatment, and contamination of water from domestic animal wastes (including pigs). 11 This case study setting was also relevant as these countries are located within proximity and relevance to these Australian researchers and form their focus of research.
Given the status of health in Melanesia and the ambitious intentions of the UN's SDG Agenda-including SDG 3
-the challenge is whether sufficient data exist to provide a baseline of health status in these four countries. Such data can be resource-intensive to collate and monitor yet offer opportunities to identify health needs and future services. By using the four Melanesian countries of Fiji, PNG, the Solomon Islands, and Vanuatu as case studies, this research seeks to collate and review the published data currently available in the four Melanesian countries to understand the current and future monitoring data needs of reporting towards 2030.
| Health status in Melanesia
Within SIDS, Pacific Islands have high risks of climate-sensitive health issues, including morbidity and mortality from extreme weather events, indirect increases of waterborne diseases, malnutrition from food insecurity and foodborne diseases, vectorborne diseases, zoonoses, respiratory illness, and disorders of the eyes, ears, skin, and other body systems. 4 Research has established a link and anticipated increased projection of malaria, dengue, and cholera in Pacific Islands. 9 Pacific Islands have been noted to have a high prevalence of wasting in children younger than 5 years, as well as an increase in the past two decades in the prevalence of overweight children in the same age group. 12 In terms of health risks associated with water, sanitation and hygiene (WASH), just over half of the Pacific Island population do not have access to "improved" drinking water, and the coverage of adequate drinking water and sanitation is lower than global averages-despite improvements under the earlier MDGs 8,13 (2000-2015) . Water contaminated with faecal material has contributed to high infant death rates, particularly in informal urban settlements that lack sanitation infrastructure and have high rates of open defaecation and areas where animal wastes can contaminate water sources. 11, 14 These factors contribute to diarrhoeal illness, the most significant category of waterborne disease and that is positively correlated with annual average temperature in Pacific Islands. ). This land surface and population are also dominant in the Pacific region-constituting 98% of the total Pacific land area and 82% of the total Pacific population. 16 However, PNG has a much smaller proportion of the population (13%) living in urban areas compared with the other three countries 15 (23-54%) . Fiji is the wealthier country in the region, classed by the World Bank as upper middle income, while the other three countries are class as lower middle income. 17 Specific health impacts noted in Melanesia include those associated with WASH coverage, contributing to high diarrhoeal disease rates and associated disability-adjusted life years (DALYs) of 1.5 to 16 per 1000 population. 2 At a country level, the large rural population in PNG affects birthing conditions and the risk of mortality by mothers and newborn babies. Rural health clinics can lack sufficient trained staff and appropriate and sterile equipment, with large distances from villages to hospital facilities. 3 This contributes to high birthing rates in villages without sterile conditions, trained staff, and equipment. The shortage of medical staff and facilities, equipment, and medicines has limited progress to reduce the high maternal mortality rates, which are currently 1 in 120 compared with 1 in 8700 in Australia. 3 Elsewhere in the region, significant extreme weather events have damaged health services temporarily. For example, Vanuatu was impacted by Cyclone Pam in 2015, with damaged health facilities, limited available staff, and reduced water supplies. 4 
| Monitoring SDG 3 in Melanesia
The intentions for monitoring against the SDGs, including SDG 3, are multiple: The process allows each country to compile a baseline situation of health status, to align these with national strategies and plans, and to monitor against these in the period 18 to 2030. The UN resolution adopting the Agenda acknowledged that each country has different approaches and visions to achieve sustainable development and that development status differs across countries. 6(paragraph 59) Therefore, the Agenda appears to encourage domestic planning processes to set national targets within each country's circumstance and to implement the Agenda commensurate with their capacity and resources. 6, 18, 19 Despite this apparent flexibility to adapt the Agenda and SDGs within each country, the indicators do provide a common framework globally and appear to require these common baseline data-which are lacking for many developing countries, likely including Melanesia. 19 Therefore, the data monitoring burden is likely to constitute a new and expensive task for many countries-yet neglecting to provide these data could cause the country's most needing support to achieve the SDGs to be "left behind" due to missing or under-represented data. 18, 19 To share this burden and reduce duplication of effort, the UN Agenda encourages regional forums for support, exchange, and reporting to the UN High Level Political Forum. that brings a strategic plan to support national efforts towards sustainable development through reporting on SDG progress, assessing government programmes that contribute to SDG attainment. 18 Specifically regarding support from Australia for SDG 3 attainment, some assistance does exist for health-related SDG support for Melanesian countries. In Australia's first Voluntary National Review to the UN, specific assistance was identified, including trialling a mosquito control programme to reduce transmission of dengue, Zika, and chikungunya infections in Fiji and Vanuatu, WASH planning and infrastructure input for urban and peri-urban areas, and assistance on data and statistics collections. 22 Given the above status of health in Melanesia and the ambitious intentions of the UN Agenda-including SDG 3
-the challenge is whether sufficient data exist to provide a baseline of health status in these countries. Such data can be resource-intensive to collate and monitor yet offer opportunities for identify health needs and future services. By using the four Melanesian countries as case studies, this research intends to identify any challenges that may exist with the data availability for such monitoring towards 2030.
| METHODS
This research sought to collate existing and publicly available data for the nine SDG 3 outcome targets and their associated indicators in the four Melanesian countries of Fiji, PNG, the Solomon Islands, and Vanuatu. It was intended that this would elicit the current baseline for the identified countries and also the data gaps required to fill in order to monitor SDG 3 progress. Data were only sought for SDG 3 targets 3.1 to 3.9 ("outcome targets"), as the remaining targets (3a-3d) are "means of implementation targets" (MoI) and thus require different data collection. These indicators are provided in Table 1 . Outcome targets are defined as "circumstances to be attained" with quantifiable data units, while MoI targets include a combination of finance, technology, capacity, and governance. 24 The MoI targets were introduced later in the SDG development to provide a process by which the SDGs could become achievable. 25 A search of key terms relating to the 21 SDG 3 indicators was conducted between August and November 2017.
Search terms included the four country names, specific mortality rates (including neonatal, under-fives, and sanitation and lack of hygiene (exposure to unsafe Water, Sanitation and Hygiene for All (WASH) services) 3.9.3 Mortality rate attributed to unintentional poisoning cardiovascular causes), infectious diseases (including tuberculosis, hepatitis B, and malaria), birth rate, and family planning. Peer-reviewed data were sought from PubMed, Scopus, Google Scholar, Wiley Online Library, Web of Science, and relevant search engines. Grey literature and data from government, non-government organisations, and academic publications were included. Emails were sent to colleagues working in the region or in related international organisations to elicit their suggested publications. Initially, the date inclusion criteria were set for 2016 until present. However, due to minimal initial findings, the date range was extended to include most recent available. Data were excluded if older than 10 years and/or more recent data were available. Aggregated and/or modelled data were considered only if other recent data were unavailable, due to the lower rigour of such data.
Ultimately, data were extracted from seven peer-reviewed journal articles and 47 grey literature documents.
An Excel spreadsheet table of the 21 indicators relating to SDG 3 targets 3.1 to 3.9 was constructed to include each country, and locatable data were recorded under each separate indicator. The date of data, source of data, and if the data were reported using the same (or convertible) measurement as the SDG indicator were recorded. It was noted whether the primary source of data was stated. Duplicates of data were included as a means of comparing the sources. Data were excluded if there was a lack of measurement clarity or if measurement only included extra or only part of the amount or information regarding to the SDG 3 indicator. In the resulting spreadsheet and associated comparative bar graphs, a lack of data indicates that the data were not available, sufficient, robust, recent, or in a comparable unit to be compared against the SDG 3 indicator. Where a range existed, an average was taken to represent the data in a comparative figure. The sources of the data are provided for each country below each figure.
| RESULTS
The available data for each of the indicators within the SDG 3 outcome targets are provided for all four countries in the figures below, where available. For SDG 3.1, "by 2030, reduce the global maternal mortality ratio to less than 70 per 100,000 live births," two indicators are used. As shown in Figure 1 , only Fiji is within the UN target for maternal mortality, while PNG has the highest mortality rate of the four Melanesian countries. "Births attended by skilled health personnel" aims for complete coverage, with no incremental UN target. PNG has the lowest percentage of all four countries for this indicator at 40%, while Fiji has near-complete achievement at 99%. 
The Solomon Islands and Vanuatu have rates close to those proposed by the UN. PNG has a significantly higher mortality rates for both age groups compared with the UN and the other three countries, with neonatal mortality at 25 per 100 000 live births and under-fives mortality at 57 per 100 000 live births-both above the UN targets of 12 and 25, respectively. SDG 3.3 seeks end several epidemics (AIDS, tuberculosis, malaria, and neglected tropical diseases) and also combat hepatitis, water-borne diseases, and other communicable diseases by 2030. Data availability differed for each of these disease groups. For HIV infections (Figure 3 ), data were only located for Fiji and PNG. Of these two countries, Fiji had 0.2 new HIV infections per 1000 uninfected population (15-49 age group), while PNG had 0.56 new infections per 1000 (age group unspecified). Indicator SDG 3.3 also tracks tuberculosis incidence, and data revealed that PNG had the highest incidence with between 352 and 521 incidences per 100 000 population, while the other three countries had under 100 per 100 000 population. This is displayed in Figure 4 .
Malarial incidence is displayed in Figure 5 , and no comparable published data were located for Fiji regarding malarial infections. PNG had more incidences of malaria than the Solomon Islands and Vanuatu with 122, 75, and 25 to 31 incidences per 1000 population, respectively. There were no comparable data located for SDG 3.3.4 (hepatitis B incidence per 100 000 population) or SDG 3.3.5 (number of people requiring interventions against neglected tropical diseases). The Fiji data indicate a very high mortality rate from diabetes (152 per 1000 population) and were significantly higher than the other NCDs examined-with mortality rates from cardiovascular disease (2), cancer (0.85), and chronic respiratory disease (22) per 1000 population, respectively.
The above target also includes an indicator for suicide mortality. As displayed in Figure 7 , all four of the Melanesian countries selected have a close rate range between 5.8 and 9.9 per 100 000 population. SDG 3.6 considers the deaths and injuries from road traffic accidents. Data were incomparable from PNG, so Figure 9 displays the data from three countries. The death rate per 100 000 population ranged from the highest in the Solomon Islands at 19.2 to Fiji at 5.2 per 100 000 population. SDG 3.7 seeks to ensure universal access to sexual and reproductive health care services, including for family planning, information and education, and the integration of reproductive health into national strategies and programmes. This is measured using two indicators. As shown in Figure 10 , all four countries are currently below the UN target for all women (100%) to have their "need for family planning satisfied with modern methods." The rates are highest in Fiji and Vanuatu (47% and 51%, respectively) and lowest in PNG and the Solomon Islands (18% and 17.6%, respectively).
Target 3.7 is also measured using an indicator of adolescent birth rate (15-to 19-year-old mothers). This ranged between the highest in PNG (65) and Fiji (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) per 1000 women aged 15 to 19, respectively, and is displayed in Figure 11 . 
. This is measured using two indicators. SDG 3.8.1 is the "coverage of essential health services," and SDG 3.8.2 is the "proportion of population with large household expenditures on health as a share of total household expenditure or income." There were no comprehensive nor comparable data for either of the SDG 3.8 indicators for any of the four countries.
The final SDG 3 outcome target against which data were sought was 3.9, which seeks to reduce the number of deaths and illnesses from hazardous chemicals and air, water, and soil pollution and contamination by 2030. As displayed in Figure 12 , this is measured through three indicators regarding morality from air pollution, from unsafe or unavailable drinking water, sanitation and hygiene, and from unintentional poisoning. Data are displayed from Fiji and the Solomon Islands, as data from PNG or Vanuatu were incomparable or insufficient. For this target, Fiji had the highest mortality rate from air pollution and very low rates for mortality from WASH and negligible mortality from poisoning (76.9, 3, and 0.2-0.7 deaths per 100 000, population respectively). Data from the Solomon Islands followed the same trend as Fiji, with deaths from air pollution, WASH, and poisoning at 53.5, 10.4 and 1.3 to 5.2 deaths per 100 000 population, respectively. 
| DISCUSSION
The diversity of results between the four countries, where data were available, was at times stark. Fijian data were most complete and reflected better health outcomes among the four Melanesian countries for many of the indicators. This included the lowest maternal mortality, near-complete attendance at births by skilled personnel, within UN target for mortality rate for neonatal and under-fives, the lowest death rate from road traffic accidents, and the lowest deaths from WASH and poisoning. However, Fiji also has a very high mortality from diabetes (compared against other NCDs for that country), the highest rate in Melanesia for alcohol consumption, and the highest rate (of two countries) of deaths from air pollution. In contrast, available PNG data reflected often the worst health outcomes for the region, with the highest rates of maternal mortality, the lowest rate of births attended by skilled personnel, very high mortality rate for neonatal and under-fives, the highest rate for tuberculosis and malarial incidence, the highest rate of suicide, the joint lowest rate in Melanesia of women using contraception, and the highest adolescent birth rate. PNG data were lacking for mortality from air pollution, WASH, and poisoning.
Both the Solomon Islands and Vanuatu data were least complete. This was a major limitation of this research, as well as a limitation for monitoring progress against SDG 3. Data were particularly difficult to locate for the Solomon Islands for all the targets, which limited the ability to compare with the other Melanesian countries. Where it did exist, it reflected mixed health outcomes. The country is close to the UN target for mortality rate for neonatal and under-fives, has the highest death rate from road traffic accidents in Melanesia, has the joint lowest rate in Melanesia of women using contraception, has the lowest rate (of two countries) of deaths from air pollution, and has higher deaths from WASH and poisoning. Vanuatu similarly has much data lacking, but available data indicated rates close to the UN target for mortality rate for neonatal and under-fives, the lowest rate in Melanesia for alcohol consumption, and the highest rate of women using contraception.
For all Melanesian countries, data were lacking for hepatitis B infections, interventions against neglected tropical diseases, UHC, NCDs (except for Fiji), and interventions for substance use disorders.
These data are presented despite a number of challenges in the wording of the indicators and the effects of this wording on data gathering and comparison in Melanesian countries. To monitor maternal mortality, SDG 3.1.1 can be under-reported for populations with high rural populations, such as PNG, who cannot or do not attend health services. This then relies on estimated or modelled data rather than actual data. Regarding SDG 3.1.2, the attendance by skilled health professional at births is difficult to calculate as a total percentage and risks being under-reported.
Instead, attendance at a health facility with skilled health professionals in attendance may be more accurate. For SDG 3.3.1, HIV records are more commonly recorded as the current prevalence of HIV infection, rather than the SDG-required indicator of new infections. For SDG 3.9, data reflecting mortality from air pollution are less commonly reported than air pollution levels. For contraception rates, SDG 3.7.1 uses very "delicate" language by seeking the proportion of women who have "their need for family planning satisfied with modern methods." This more subjectivesounding language indicates that satisfaction rather than usage is to be measured, which is not commonly recorded.
Of all the SDG 3 outcome indicators, SDG 3.8 regarding UHC is the most complex. UHC is defined as the average coverage of "essential services based on tracer interventions that include reproductive, maternal, newborn and child health, infectious diseases, non-communicable diseases and service capacity and access, among the general and the most disadvantaged population." 23 It is monitored using two indicators: SDG 3.8.1 is the "coverage of essential health services," and SDG 3.8.2 is the "proportion of population with large household expenditures on health as a share of total household expenditure or income." The complexity of monitoring SDG 3.8 has been the focus of a WHO document that recommends metadata for tracer indicators. 51 Despite this guidance, there were no comprehensive nor comparable data for either of the SDG 3.8 indicators currently published for any of the four countries.
Collecting national data for these additional indicators can be costly and not necessarily reflect the priorities of The response to the lack of in-country, recent, and comparable data is a reliance on international agency data, such as that published by UN agencies and the World Bank. 40 For example, PNG official government papers reference the WHO estimates for tuberculosis infections. However, these agencies include data that may have been derived through aggregation, estimation, and extrapolation, or projected from models, 53 and therefore are not necessarily an accurate description of the SDG 3 status.
Despite the challenges of actual data collection, the process of collecting the indicator data and comparing this with the country against other indicators, as well as comparing across countries, is an effective and transparent tool.
It can identify the current issues within countries (such as the dominance of diabetes over other NCDs in Fiji), compare any changes over time, and enable comparison within a region (such as the health inequities experienced in PNG compared with other Melanesian countries). Without these baseline and progress data, it is difficult for countries to demonstrate their need for funding and other resources required 18, 19 to achieve SDG 3.
In response to the incomplete set of data, Melanesian states have joined with other Pacific countries and territories to synthesise their reporting to align with agreed national and Pacific datasets. This is occurring through both the national and regional auditing organisations. 18, 21 In addition, the Pacific countries (including Melanesia)
are working with the WHO and Secretariat of the Pacific Community (SPC) to standardise data collection under the Healthy Islands Initiative. This provides the benefit of local ownership and control of such data. 54 
| CONCLUSIONS
Where data were available, the differences between the countries were stark. For many of the indicators, Fijian data reflected better health outcomes among the four countries, while PNG data reflected often the worst health outcomes for the region-although the differences in population size and land mass are acknowledged. The available data for the Solomon Islands and Vanuatu indicated most findings between the two extremes of Fiji and PNG.
However, this comparison was based explicitly only on the data available for comparison against the dedicated SDG 3 outcome indicators. This ignored the challenges in the wording of the indicators, the imposition (in terms of resources) on countries to prioritise collection of these data, and the complexity of some of the indicators to be effectively monitored-namely, for UHC (SDG 3.8).
Recent, comprehensive and comparable data against the SDG 3 outcome indicators are lacking at an in-country level. While this situation is explicable, the implication places a heavy reliance on international agency data. In turn, this risks a reliance on data shaped by aggregation, estimation, and modelling. Further and more rigorous data, while resource-intensive to collect, are required to identify both baseline data and progress against these.
Overall, the SDGs provide an opportunity for global attention and the prioritisation of health and other development needs due to the explicit monitoring process against dedicated SDG indicators. For the four Melanesian countries, and all countries that require significant investment to address these gaps by 2030, the SDG framework can be beneficial. However, the challenges identified in this research are likely to be relevant for many countries and thus should initiate a more nuanced discussion beyond reliance on available data at face value to consider in-country health gaps and needs using additional and relevant information.
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